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Fig. 1 Geothermal showings on and around AKAN Caldera.
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Fig. 15 Triangular diagram of main ions.
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B 620~770mg/l b, Fiuz L RE LB LR
i — 7 A—1~4, 6, 9~11

O 7 r—7iIcl@T 2 REL QD7 —701
DI HT, HEET B A A+ o Na+Ko
W=y L, o520 Ca kL 0t Mg o xRy
Wit s Lo AiZfECGE IS, A-b) 34, Fie,
fer At onTid, B A v S S RT
sy, SO RN T i in L, ¥
HCOsp b i+ 2R b 2 (515 X,
A—Db).

DlEo & 5z, Rii— 2B E 0Btk L0
FEA L ORI 2 oD L — T IC G D

o AR A TR

5 54 5 (1983)

LIZonTi2X0 L5 i1n8 2604, ZnbhER
FEd, FESICE S TIA—I~3 00 a
EAF VBt AL T b D EEZ B A,
Do 7 r—7 g+ o 8E R, BREKDLERT2:8

27, Naxs L OHCOmEHENKL, »oE
i ERBEOH T RKICEL > THRRAZI L0 TH
A5, Fi, Q07— T oo EERE Y, B
BKD BRI RICD Dy, B A ILIRENEE 2 g
Bloz Lzl »>C, BEWERZ ST CRIRZG
PMEFLZL D E L b,

PLEDHER SR R 5T 2iRB oW T, R
FRBLEOMEBGRAY LA D TH L. ZDEs
2, SiRRE KR RE L ORI TE LA LTS
B FHEOEDL SIS,

i) pH:60CLU EDRE 6.4~6.7

60CLLFDRIE 6.1~6.3

ii ) Total Fe: (KiE & diz X EEE» Lo

a7 5 5.
i) Si0, | Rift S ZFEABEA LS L, EROL
DX 300mg/ ! A 25 (16 XD,

PR SRR R

PSRRI AT A R R, iR ¥ o 3
DI TAZ ENTES,

@ #EL A POk Lot B—1~5
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IR b 3BT ST AR B, FhEn RIR,
A4 VHHRE LU B a R B ES LS R
He INBEFEDTERIZTAHLEEIEDL 5127

E3Ek REME TS R UREEOME (FIEEnER)

Table 3 Relationship of well location, geology and chemical composition
FERE R BTSN | oL 4 5  BA A v [ A vdh | RO o | MU M| REICHT 3
BEA A | Bafd > | R OJE Noo| NatbKHE HCOstb % | i E & | Eo i@ T.S. M &
B—a Y Bl1~5 Gy . WME R PRk &6 | IEAHRE, (BEA
B—b B10~12 e mEOPE O BE ke B EAERS, PEA

B6 B6’ B 6 1K ] WOREVE ) vk B BB =
B—c¢ B—c¢ | B7~9 1% i [A] vk B ) AR, maE
IR 3 ) 5 #

pH T.S.M(mg/g) | T.Fe(mg/0) F(mg/0) Si0:(mg/0)

6.7~7.3 470~583({&) | 0.12~0.39 () 0.35+ (&) | 171~209(%)

6.8 572~796(7%) | 0.08~0.20(H) | 0.6~0.8() | 187~215(i)

7.5 210 (FR 1K) 0.01 ({%) 0.33({%) 98 (1)

6.3~6.7 670~772(%) | 0.96~2.13(i&) | 0.6~0.9(&) | 164~186(rh)
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RSB L, BEBKISESALN L0, &
LE L, Fhan#250m B 2 H A
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B RS o Fe, Al 7p X4 % < & A
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Dl ST 4. TR, RREE ST A IRK
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tEFEA
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PO ER AT O WK A R L, T A P L e,
¥ = A FEOBIE, WO b 0 H
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DNWTHRARTEL., ZHEDRBEOL - & 4 ERW
AL, IR OERR S 2EEYE S 1,000 mg/
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Table 4 Hot water supply of buildings in

-

AKAN- KOHAN
TR SR SR P )
AT - REE 21 21 243.5
R 1 23 11 15
FARE - AT 192 11 17
N EY 23 10 13
— ik E 120 22 22.5
noEEE 254 0 0

= 14 5 11

5.
—HZONWT T v r— PRI UM EE ) AE A
Bl U7 Lo BkEE 16, Z2 oFt 18] L4, FIA
ERORMIOED LB ThH 1o, Tods, FEL
T REVANE R LR I D A T R T L - FREE

TANRE | B G| s |6 6
(c) (%) (t) (%)
67~65 22.2 55 11.1
64~60 38.9 53~50 16.7
59~50 16.7 45~43 61.1
S0LLF 22.2 42 5.6

T 5.5

IIEEER TS,
BRAHOBE T, BBEBII V&L TV
b D11.1%, KAEMZTHEL T2 3 D 38.9%,
EEE M 38.9%, MEFIM5.6%THL. BH
IZHEBLTOLEE T 43~45CT % 08, F L
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AN IARED B, T OFIHBEE RS T/
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Table 5 Energy use for heating and hot
water supply except hot sp. water
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5.
TFE BRI DIRFIRD 5 b, BEBEHL TS
DIFBIRICLD LI L ST I3 RET, FORE
HE 3 218 ton/hr T 55.7CTH D, ERAKD
BEE 1T 12.14 Geal*/hr (0CHH¥E) TH L. 2D H
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Geal/hr & 7c%. = ©6.99 Geal/hr D Bv B 13, B
FEAM % 100 kcal/hr e m?* L {RE$T % &, 69,900 m?
DEHBEYBEERETAZENTELRETHD.

Mk - BROERICH > BEASCFIRAGR ELE
BT 5LERD Y, KREOREHAYFIFLERE
¥ THE XL DOFELAMEEICTT 2 KIE
KL RNETHEY, EPRECe - AV IO
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methods.
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Table 6 Estimation of energy needs in AKAN KOHAN
& 7 5 H%G%cai%/\h{)% %{?Gf,?ai% h?;ﬁ i #
mowm e R 4.55 0.34 TEVARERRAE EFE65,000m?, /S A fHEEE630E
ANIE N i 4 1.16 0.61 HEPRTEFELL, 500 m®
NoE FEE 1.61 0.06 SERE69S, 2 BET73F, 4 BELI2FE  FR2H4F
7 7.32 1.01

gk T4V IY

v— FRY TH AL Geal/BEY ) O #E & #ahR

Table 7 Thermal efficiency and energy use per 1G-cal/hr of the power

of diesel engine-heat pump

wOE O£ . . o o
HE B R BB BB ESRE |- bRYTHA| EEBEN DY
He O AR O il 0 =
BOE(C) || E(C) (Geal/h) (Geal/h) (Geal/h) -
15 80 0.472 0.690 1.000 1.449
15 75 0.467 0.639 1.000 1.565
15 70 0.505 0.594 1.000 1.684
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IANF UK FEISHIZ &S, HAL Geal/BH)
FEHE R BT AV X — | SMERRRY = 4 L — FIA BT & L ¥ — P A v ¥ —
e (BR) () | GRR) (%% FE) () A& &
11.32(196.2 ton/H§) 0.43 0 1.8 1.59 0.51 3.952 4.51
% m| 1214017 8ton/#) | 043 456 | 1.8 974 051143%| 3.27

* VA F I3 100 ton & 148
EE S

Table 8 Energy consumption (G-cal/y) and it's price

BasEEREY AT A, b— bRY TREMI ALV -

(10° yen) of the heat pump

for heating and hot water supply on AKAN KOHAN

TiL | xauF— | e bEYTHNL Gealki| g M| RS i

¥ - B M| oy 2 s B | zquy-pug| ¥ B OB OB TAUFERE ) T4V X - kA
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Chemical data of hot spring water

# (=il )

No. & goE B g | OE| ARV —d— | H@E | EKE | 8K gj{ﬂ’%i GO R Rl | gy | TSM Ca | M Na K Tgteal Fe*t | Fet| Al Mn Cu Zn As CI | HCO.| SO. | F | HBO,| SiO; ,Fcrc{ff H,S b At 7 * (Vo %) " =
(m) (m) (mm) (m) (m) (o/mim) | T H| (¢) (mg/0) | (mg/0) | (mg/2) | (mg/2)| (mg/0) | (mg/0)| (mg/l)| (mg/0) | (mg/0) | (mg/l)| (mg/l)| (mg/0)| (mg/0)| (mg/0)| (mg/0)| (mg/l) | (mg/0) | (mg/0) | (mg/0) | (mg/l) | (mg/0) 0, Ar CO, CH. | CnHm | Nsetc H,S

A—1 |FUSER] 4 7L 2 X | HE BT %€ 8 f—1 | B 5 = = F 5.0/53. 10| 83.2| 6.4 7.3 687 | 34.1| 10.6| 8.0 17.2| 0.75| 0.72| 0.03| 0.55| 0.11| 0.000| 0.015| 0.023| 28.2| 327.0| 23.4| 0.24| 45.9| 302.5| 119.7| 0.00

A—2 | A L 2B & = = = = s6. 7| 76.9| 6.5 8.0 694| 34.8] 12.8] 101.9] 17.2] 1.65| 1.57] o0.08] = 0.06] 0.000] 0.010] = 28.6| 389.2| 24.3| = 2.0 322.0| 213.0] = BRI, H AR

A—3 | [l k| k=3B ® = = = = |F 25.9(5. 9| 82.4| 6.7 7.6 772 30.0| 193] 113.6] 2.0l o0.53] 053] o0.00] 0.16] o.10] 0.000] 0.003] 0.014] 23.7] 470.9] 5.0 o0.19] 20.9| 283.3| 46.6| 0.00| 0.13| 0.21| 88.52| 0.95| 0.00| 10.19| 0.000 | B HO B, LA mITAH LA b O TR, BEEVE, 4 X AR
A—4 | [ NG t—d4 |l @ = 56. 7| 68.8] 6.4 7.5 742| ar.8| 12| 1185] 20.1| 1.46| 1.44] o0.02 0.03] 0.000| 0.000 25.3] 481.9| 16.1 19.3| 316.8| 203.7| 0.07 SO, WA

A—5 | [ E| FERE-D > 7L £ s6. 7| 54.4| 6.1 7.1 47| 30.6| 95| 67.4] 9.7 2.40| 2.40] o0.00 0.17] 0.000| 0.000 16.1] 275.7| 255 23.7 | 216.2| 215.6| 0.05 ST B

A—6 | [l L[ —6 B & = F  19.1]5%. 9] 58.9] 6.1 7.5 72| 31.6| 18.7| 134.6] 19.7| 1.11| r.11] o.00] o0.24] o0.13] 0.000] 0.001] 0.008] 22.5] 488.0] 42.0| 0.25| 18.0| 226.3| 217.8| 0.00 A—3 25 FH#200m, 20 LB, FEE, 4 A

A—7 | [l TN =718 & = = = = |F #2 |5 9| 298 6.0 6.8 333 19.2| 7.1| 49.0| 5.8 3.42| 3.32| o0.10| 0.38] 0.23| tr | 0.008] 0.005| 9.2| 187.9] 28.0| 0.12| 9.3| 121.8| 103.4| 0.00 A—6 A5 FF#R210m, 0 KBy, W&, 5+1.5m

A—38 | [ | =8B iE = = = |F 25.2[5. 9| 41.9| 6.0 7.1 479| 298| 15| 71.8| 10.8] 2.60| 2.60] o0.00] 0.33| 0.08] 0.000] 0.000| 0.022| 16.6| 319.6| 26.1| 0.18| 18.9| 160.8| 101.2| 0.00 A—6 7 5 Fif#280m, 0 TLmY, B, AJIE»5+1.2m
A—9 | L@ t—9lm & = = = = 56. 7| 49.6| 6.0 7.1 613| 35.2| 13.1] 105.6| 14.4| 1.03| 1.03] o0.00] = 0.19| = = = 16.1] 397.7| 267 = 12.3| 224.8| 236.7| 0.05 ST ]
A—10 | L | A k=10 B & = = = |F  64|5. 9| 525 6.2 7.6 700| 35.1| 15.5| 128.8| 16.4| 1.26| 1.26] 0.00| 0.24| 0.14] 0.000| 0.000| 0.050| 23.7| 480.7| 3L.7| 0.22| 11.4| 199.8| 186.6| 0.02 A—7 25 T ikMAOmeA, B0 kEW, KB IEA5+2.7m |
A—11| M b IBAEAERRA TV | B3| 55055 0707 () = = = |F 150 |53 9| 51.8| 6.3 7.9 632 | 34.1| 12.7| 113.8] 11.0| 0.77| 0.77| 0.00| 0.46| ©0.13| 0.000| 0.012| 0.038| 31.5| 411.1| 28.2| 0.72| 18.9| 190.9| 160.2| 0.00| 0.14| 1.22| 34.19| 1.06| 0.00| 63.39| 0.000 | ko> 7L, # A{HHE

B—1 | bseir 7y x| §iE— % @—2%| 118.5|72~115.7L FBH | 150~100 | —1.05| —4.25 | TP 940 |53. 6| 61.8| 7.3 8.1 566| 26.1| 15.6| s82.8| 7.7 o0.28] 0.28] o0.00| 0.36| 0.17] 0.093| 0.251| 0.015| 37.7| 276.3| 5L.2| 0.37| 13.5| 186.3| 9.0| 0.07 B ChT 2z @

B—2 | @A F| @A E—# | 191.5|80~100L) FBH 200~ 75| —2.25 56. 7| 65.2] 6.9 8.1| 60| 25.0| 14.7| s7.8| 82| 0.33| 0.33] o0.00] = 0,03 0.000] 0.000] = 38.1| 274.5| 49.0| = 15.4 | 209.2| 56.3| 0.04 kG

B—3 | L F k—wmsE| 50 |32.7—43.7LFBH 150 (+) | —5.14| TP 190 [53. 6| 62.0] 6.7 8.5| o568 20.8| 14.2| sso| 82| o0.39] 035 o0.04| 0.29] 0.02] 0.014| 0.059| ¢t 120.6] 200.4| 52.0| 036] 202 18.3| 35.2| o0.04| Q90 .82 0.7 (0.64) (0.00) (86.62)] (0.000) b3 1= pirfr X

B—4 | [l F| R L o 4k s | 23.5|11~22.50FBH 15 | —2.6 5. 7| 63.5| 6.8 7.71 583] 31.4| 155] 92.2| s.8| o.28] o028 o0.00] = 0.04 = 41.9] 202.8| 52.7 18.0| 212.1] 50.2| 0.04

B—5 | [l LW % & o | 2.7 HgEA #1.2m| (—) | —1.53 56. 7| 46.9] 6.9 7.3 am| 19.6| 16.3] 69.5| 7.0 o.12] = = = 0.14 = 31.5] 225.7| 47.9 14.9| 1705| 37.4| = 7 A A

B—6 | A L|wiH— % E—5%] 79.1|63~79.1 100~ 75 | +4.30 | +1.20 | f #IETEE|53. 9| 37.5| 7.5 7.6| 210| 99| 3.1| 23.8| 3.4| o001 o001| 000 0.28] 0.01] 0.000/ 0.000| 0.026| 83| 689 18.1| 033 43| 97.9| 20| 0.00 REMAL TV AL

B—7 | [ G F—7%] 181.6|111.5~117L/FBH |125~100 | +9.80| 0.00| TP 472 |53. 6| 55.4| 6.7 8.3 671| 44.2| 24.6| 97.2| 82| 0.96| 094 0.02| 0.32| 0.22] 0.00l| 0.016| 0.016| 64.9] 330.6| 79.4| 0.88| 23.2| 185.9| 58.3| 0.03| 0.17| 1.16| 17.91| 1.48| 0.00| 79.28 | 0.000 | # A}k

B—8 | Al LM E—m75| 2075 %Zgg}g{? 160180 | 200~125 s6. 7| 47.7] 6.5 7.5 72| 59.6| 42.0| 106.3| 9.7| 1.74| 1.74| 0.00] = 0.05| 0.000] 0.000] = 92.3| 418.5| 101.0| = 18.9| 169.2| 148.3| 0.02 I

B—9 | d L F—108 | 332 ég%:?géiié%} 150~100 | +5.35 | —5.60 | TP 600 |53. 6| 49.3| 6.3 | 7.7| 77| 61.3| 390.3| s.2| 86| 213 213 o0.00| 0.49| 0.15] 0.001| 0.029| 0.002| 9.8 396.5| 93.2| 0.62| 18.0| 164.0| 98.6| 0.18| 0.10| 1.11| 18.04| 0.82| 0.00| 79.85 | 0.080 | #fFH A

B—10 | A E|F Lk FX3EH| 91.8|24~68L  FBH 150~ 63| (+) £ 40 |56 7| 58.0| 6.8 8.0 671| 20.8| 12.5| 133.7| 13.6] 0.20| 0.20| 0.00| = 0.44| 0.001| 0.002| = 52.7| 337.9| 56.1| = 24.6| 214.9| 47.5| 0.03

B—11| [ BB Ok OIER R B| 54.7|41~54.7 150~100| (+) | +0.20| TP 110 |53. 6| 75.6| 6.8 8.3 79| 17.9| 7.3] 168.9]| 17.9] 0.09| 0.09| 0.00] 0.40| 0.30| 0.003| 0.012| 0.002| 51.9| 390.4| 67.7| 0.75| 31.8| 252.1| 35.0| 0.19

B—12 | [A El= 5 v B R B E| HHA = |F 15.4]5. 9| 50.2| 6.8 75| &572| 18.9| 7.4] 115.5| 7.7] 0.08] 0.08] 0.00] 0.17| 0.28] 0.000] 0.019] 0.005]| 4l.2| 295.9| 41.4| 0.61| 37.3| 186.8| 230.6] 0.07] 0.03] 1.22] 6.63| 4.17] 0.00| 87.95| 0.000 | B—117% 5B s&180m, 5 i5AE0D 11 1 BRI & 5%

C—1 | Ja~~v | F % B 5118 & = = = |F 12|53 9] 72.8| 6.4 7.7 s520] 18.7| 7.3] s87.0| 11.9] o0.08] 0.08] 0.00] 0.96| 0.32] 0.000 0.025] 0.041| 39.3| 247.7| 36.2| 0.32| 30.5| 166.9| 50.2| 6.25 B LS, MRS OB, 5 HRIBH, FlkER

c—2 | [ L@ =2 B = = = = 56. 7| 69.7| 6.3 7.5| 462| 23.2| 55| 75.6| 10.4] 0.54| 0.54| 0.00] = 0.01| 0.002| 0.005| = 345 172.0| 798| = 19.3 | 172.1| 98.6| 0.40 Witk#ER

c—3 | [ B —3]m @® = = = = | 7x Wils3. 9| s51.5| 7.0 8.1| 475| 26.3| 5.3 80.8| 11.4| 0.30| 0.27 0.03| 0.95| 0.07| 0.000| 0.019| 0.035| 37.1| 194.6] €9.5| 0.24| 15.5| 154.7| 16.1| = C—17535m Tk RARA, C—1#45C—3IchkoT530/min, HRFHH
C—4 | [ L ®E 4B B = = = = |F 10.1]5. 9| 47.8| 6.3 7.4 366| 16.8| 6.4 49.0| 7.7] 1.05] 1.05| 0.00| 0.42| 0.14| 0.000| 0.005| 0.003| 35.0| 144.0| 13.6| 0.14| 57.1| 155.3| 77.0| 0.03 SO LB, C—3 25 Fifgbm, iis 5B

c—5 | @A | @ k=58 & = = = = 56. 7| 38.8| 6.5 7.3 287| 16.8| 6.5| 31.8| 5.2 1.89| 1.87| 0.02| = 0.03| 0.000| 0.000| = 27.2| 111.0| 16.7| = 13.0 | 151.0| 58.5| 0.08 SRR, 4 AR

D—1 | [ B EvnbwsE—1 |8 3 = = = = | BBEELT 53 6| 26.3| 6.3 770 97| 89.2| 55.9| 123.0] 9.9 3.61| 3.61| 0.00| 0.60| 0.11| 0.000| 0.004| 0.038| 88.2| 427.0| 238.6| 0.22| 8.6 107.2| 117.9| 0.05 HEICEHT 25 DIV FRE25~26C, &0 EY

D—2 | A | @ k=2 B = = = = 56. 7| 26.8| 6.7 770 949| 89.1| 55.5| 127.3| 10.1| 1.79| 1.76| 0.03| = 035 = = 88.9| 405.0| 250.6 12.7] 122.9| 96| = STk

D—3 | [ L@ k=3B & = = = = 56. 7| 26.4| 6.5 7.4 969| 90.6| 55.8| 130.9| 10.0| 3.73| 3.66| 0.07| = 0.34] 0.004| 0.000 87.8| 417.2| 268.3 12.3| 117.7| 19.2| 0.14 A BATRE, St

E—1|[ kla £ & 5—1|8 & = = = = | BREBYT 153 6| 58.6( 2.84| = 397 5.7 17| 2.1| 2.9| 3.31| 3.3| 0.00| 5.68| 0.32| 0.000] 0.019| 0.030| 6.8] 0.0]| 166.3] 015, 6.9 133.9] 8.7| 0.20| 0.00| 0.20| 85.23| 5.99| 0.00| 5.07 | 3.472 | bFALIHAAES, HALLEEEEDEY Y T V7, N AdH=0.04%
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The report of an investigation of hot springs in Akan,
Akan province, Hokkaido

— Hot spring and it’s thermal use —

Fukutoshi HAYAKAWA, Takeo MATSUNAMI, Kiyoshi FUTAMASE
Masaki MIKAMI and Toru WAKE

Abstract

The total water output of the hot springs in Akan Lakeside is about 3.7~4.1 m*/min, and the
amount of released thermal energy is 2.0~2.4x 107 cal/min. It has been utilized mainly for bathing,
and most of this energy is wasted. Space heating and snow melting on roads and so on are suitable
uses for surplus thermal water. Such uses contribute to new energy systems in hot spring resort zones
like Akan in Hokkaido.

The Akan resort zone is located near the Akan caldera. According to geological data,
geothermal indications (Fig. 1) and distribution of gravity anomaly, conceptually modified geo-
thermal structure has been considered (Fig. 4). The coefficients of transmissibility and permeability
of Akan’s hot spring layer at a 100~300m depth are very large like the free-surface aquifer
coefficients. A few hot spring wells have negative temperature gradient. It appears that some kinds
of underground stream of hot spring water or ground water is there.

Most hot spring water is chemically simple, only the concentrations of Na and HCO, are large.
The hot springs around Akan Lake (Kohan, Hakudo, Oakan, Tezuka, Sesekimoi, Serigawa) have
been divided into several chemical types. In general, the chemical Re is low, but SiO, (solved) is
relatively high. The hot spring water obtainable from deeper zones may contain some silicate
precipitates. Test borings to about 1,000 meters deep should be drilled in the future.

By data concerning total energy output, and from geological, geophysical and geochemical
considerations on Akan area, utilization of hot spring thermal energy in this resort zone is examined.
The demands of home-heating are about 100 kcal/hrem? in Hokkaido, and a space of 70,000 m? may
be heated by the hot spring energy without bath use in Akan.

Using a diesel engine heatpump, the most suitable system-flow diagram of hot spring energy use
(Fig.19) has been considered. Much more consideration and examination of economic and technical

factors of thermal water utilization are needed.




